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Abstract 

Background: With Pennsylvania currently considering a move away from an Alcohol Beverage Control state to a 
privatized alcohol distribution system, this study uses a spatial analytical approach to examine potential impacts of 
privatization on the number and spatial distribution of alcohol outlets in the city of Philadelphia over a long time 
horizon. 

Methods: A suite of geospatial data were acquired for Philadelphia, including 1,964 alcohol outlet locations, 
569,928 land parcels, and school, church, hospital, park and playground locations. These data were used as inputs 
for exploratory spatial analysis to estimate the expected number of outlets that would eventually operate in 
Philadelphia. Constraints included proximity restrictions (based on current ordinances regulating outlet distribution) 
of at least 200 feet between alcohol outlets and at least 300 feet between outlets and schools, churches, hospitals, 
parks and playgrounds. 

Results: Findings suggest that current state policies on alcohol outlet distributions in Philadelphia are loosely 
enforced, with many areas exhibiting extremely high spatial densities of outlets that violate existing proximity 
restrictions. The spatial model indicates that an additional 1,1 15 outlets could open in Philadelphia if privatization 
was to occur and current proximity ordinances were maintained. 

Conclusions: The study reveals that spatial analytical approaches can function as an excellent tool for 
contingency-based "what-if" analysis, providing an objective snapshot of potential policy outcomes prior to 
implementation. In this case, the likely outcome is a tremendous increase in alcohol outlets in Philadelphia, with 
concomitant negative health, crime and quality of life outcomes that accompany such an increase. 
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Background 

This paper details an exploratory spatial analytical ap- 
proach for estimating the impacts of privatization on al- 
cohol outlet distribution in an urban environment. The 
emergence and distribution of alcohol outlets is the 
byproduct of many factors, including public policy, mar- 
ket forces, and neighborhood collective efficacy. In turn, 
empirical research demonstrates that higher outlet dens- 
ity and alcohol availability are associated with a number 
of negative social and health outcomes, including higher 
rates of violence [1-5], youth drinking and driving [6,7], 
alcohol-related automobile crashes [8], child abuse and 
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neglect [9], youth suicide [10], and sexually transmitted 
diseases [11]. Thus, developing strategies for evaluating 
the spatial distribution of outlets is important for quality 
of life, public safety, and public health. 

One strategy for evaluating the distribution of alcohol 
outlets is to use spatial analytical methods that enable 
assessment of policies, land use restrictions, and spatial 
relationships. Examples include siting critical infrastruc- 
ture [12], managing ecosystems for endangered species 
recovery [13], and managing convicted sex offenders 
[14]. Rather than retrospectively evaluating the impact 
of a policy once it is already in place, one useful way of 
implementing such approaches is to apply them pro- 
spectively, thereby providing planners and policymakers 
with a tool to estimate outcomes prior to implementa- 
tion [14]. 
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In this paper we apply spatial analytical techniques to 
evaluate the current and estimate the future distribution 
of alcohol outlets in Philadelphia, Pennsylvania. We 
chose this case study for specific reasons: the distribu- 
tion of alcohol outlets has important ramifications for 
quality of life and public health, and Pennsylvania is con- 
sidering a move away from an Alcohol Beverage Control 
state to a privatized alcohol distribution system [15]. 
Privatization, which essentially removes state control 
and its associated monopoly on alcohol sales, would 
have profound implications for alcohol availability, outlet 
distribution, and a variety of public health and safety 
outcomes. The goals of our analysis are to (1) examine 
the current alcohol outlet distribution in Philadelphia to 
provide a benchmark from which assessment of ordi- 
nances restricting alcohol outlet placement is possible 
and (2) estimate prospectively the impact of alcohol li- 
cense privatization on the number and placement of al- 
cohol outlets. The development of this framework and 
associated analysis is important for two main reasons. 
First, the ability to benchmark the existing distribution 
of alcohol outlets and compare it against existing policy 
guidelines is an important first step in understanding 
features, including biases, of the current licensing sys- 
tem. Second, if privatization were to occur, the existing 
distribution of outlets can be compared against alterna- 
tive scenarios, where there are fewer controls on the 
number and location of outlets and retailers, reflecting a 
deregulated urban market. Further, this type of contin- 
gency analysis allows the public health implications of 
alcohol availability in a community to be evaluated prior 
to policy change. 

Alcohol beverage control 

In 2010 there were 21 alcoholic beverage control (ABC) 
states in the U.S. State beverage control agencies possess 
wide-ranging powers. In addition to setting prices and 
determining which brands and products may be sold in 
regulated stores, ABC states can set restrictions on 
where, when, and how beverages are sold [16]. For ex- 
ample, the Pennsylvania Liquor Control Board (PLCB) is 
responsible for granting and issuing all licenses and per- 
mits for alcohol sales, and there are numerous regula- 
tions in the state. Among others, retail license holders 
are required to sell food; the property for which any re- 
tail license is sought cannot be owned by a manufacturer 
of liquor, malt, or brewed beverages unless the current 
owner had possession of the property prior to 1930; the 
premise may not be owned by the holder of a distributor 
or importing distributor license [17]. 

There are two basic models for alcoholic beverage 
controls at the state level. In license states (e.g., Ohio), 
licenses are issued for the sale of all types of alcoholic 
beverages (beer, wine, and spirits). In monopoly states 



(e.g., Pennsylvania), licenses are issued for the sale of 
beer and wine, but states retain control over the distri- 
bution of spirits (and sometimes wine) through officially 
sanctioned state stores. While there is debate over the 
impact of these two models on state economies, public 
health, and safety [16,18-20], empirical findings regard- 
ing outlet densities are resolute: alcohol outlet density is 
lower in ABC states [21]. 

Privatization 

In the context of alcohol beverage control, privatization 
refers to the elimination of state controlled monopolies 
in favor of commercial retailing. The implications of pri- 
vatizing alcohol sales are significant. In Alberta, Canada, 
for example, within ten years of privatization the num- 
ber of retail outlets tripled from 310 to 983 [22], sub- 
stantially increasing access and dramatically escalating 
alcohol availability. This is a cause for concern for both 
law enforcement agencies and public health officials, and 
research on privatization in British Columbia reveals 
that alcohol-related deaths increased 3.25% for each 20% 
increase in private store density [23]. Given the negative 
consequences of privatizing alcohol sales, why are states 
motivated to follow this path? In Pennsylvania, there are 
two major reasons. First, recent estimates suggest an 
auction of wholesale and retail licenses by the PLCB 
would yield $1.1 -$1.6 billion in immediate revenues [15]. 
Second, the current state administration headed by Gov- 
ernor Tom Corbett believes controlling and promoting 
the sales of alcohol are a conflict of interest [15]. 

Recent debates on the privatization of liquor sales in 
Virginia and Washington were fueled by a combination 
of interests. Aside from state governments' interest in 
generating revenues, the private sector has an interest in 
privatization because it represents an opportunity for 
retailers to sell high volume, high profit items like beer 
and wine. Costco, a major retailer headquartered in 
Washington state, donated over $800,000 in cash and 
nearly $400,000 in in-kind contributions to promote 
privatization [24]. In June 2012, Washington was the 
first ABC state to privatize sales since Prohibition was 
repealed in 1933. In Virginia, during the 2009 guberna- 
torial race, Governor Bob McDonnell offered a plan to 
privatize the states system that would potentially yield 
nearly a half billion dollars to fund transportation pro- 
jects. Under this plan, the number of stores selling spir- 
its would triple, from 322 to 1,000, with licenses made 
available through auction to big box grocery, package, 
and convenience stores. Independent studies suggested 
the plan would not be feasible and would ultimately cost 
the state more money, including lost revenues, increased 
costs associated with law enforcement efforts (e.g., mon- 
itoring licenses), and higher costs for health care due to 
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increased levels of alcohol consumption [24]. Today, 
Virginia remains an ABC state. 

Current licensing regulations in Pennsylvania 

Under current regulations, outlets in Pennsylvania are 
managed by the PLCB, which grants several different li- 
cense types, most falling under "retail." Although space 
limitations prevent us from detailing all of the various 
types of licenses, generally speaking a retail license 
allows the sale of liquor, wine, and malt or brewed bev- 
erages for consumption on the license premises, while 
distributor licenses allow the sale of malt or brewed bev- 
erages by case lot (i.e., 24 12oz containers) [17]. 

All licenses are issued under Quota Laws, which estab- 
lish the ratio of licenses that may be issued per number 
of county inhabitants. One retail license can be issued 
per 3,000 county residents. Hotels, airport restaurants, 
off-track wagering restaurants and certain golf course fa- 
cilities may be issued a license in excess of the quota. 
One wholesale license can be issued per 30,000 residents 
in a Pennsylvania county. However, every municipality 
may vote to allow or prohibit the granting of retail li- 
quor and/or dispenser licenses or wholesale licenses 
within their boundaries [17]. 

Given this regulatory backdrop, the remainder of the 
paper focuses on two major questions in a case study of 
Philadelphia. First, what is the distribution of retail alco- 
hol licenses in Philadelphia? This is an important facet 
of the pre-privatization dialogue, providing context to 
potential changes in state laws and a key first step in 
understanding the characteristics and idiosyncrasies 
biases of the current licensing system. A related question 
at this stage is how this distribution of retail alcohol 
licenses compares to an alternative scenario where there 
are fewer controls on the number and location of out- 
lets? Again, this type of contingency analysis allows the 
public health implications of alcohol availability to be 
evaluated prior to market privatization. 

Regardless of the outcome concerning privatization in 
Pennsylvania, and beyond the benchmark provided by 
an examination of the distribution of alcohol outlets 
relative to the policies governing their placement, this 
study provides a tangible example of how spatial analyt- 
ical techniques can be applied prospectively to an actual 
place (i.e., Philadelphia), in a state that is considering an 
actual policy change (i.e., privatization of retail alcohol 
licenses). 

Methods 

The study area for our analysis was the city (and county) 
of Philadelphia, the fifth largest city in the U.S. with ap- 
proximately 1.5 million people [25]. A range of explora- 
tory methods were used in this study, including GIS, 
visualization and spatial optimization [26]. Parcel and 



land use data were obtained from the city of Philadelphia 
[27]. There were 569,928 parcels associated with the land 
use database for 2011. 

Data on retail and wholesale liquor outlets for 2010 
were obtained from the PLCB. Subsequent inquiries sug- 
gest that the number of licenses in Philadelphia (-2,000) 
is relatively stable. There are four major on-premise out- 
let types in Philadelphia: clubs (5.9%), distributors 
(5.6%), eating places (6.5%), and restaurants and bars 
(75%). All hotels, restaurants, and eating places are per- 
mitted to sell six-packs of beer for carry out and con- 
sumption off-premises, while distributors may only 
sell cases of beer (24 count) or single containers of at 
least 128 ounces for carry out. Airports, distilleries, 
large-scale distributors, and venues serving sacramental 
wine were excluded from our analysis, leaving 1,964 out- 
lets identified by their corresponding land parcel. 

Data on churches and hospitals were obtained from a 
national database of 12.5 million businesses [28]. 
Churches included all facility locations with a North 
American Industry Classification System (NAICS) code 
of 81311008 and 81311009. Hospitals corresponded to 
facilities with a NAICS code of 62211002. Due to diffi- 
culties establishing which businesses qualify as charitable 
institutions, these facilities were omitted from the ana- 
lysis. Schools, public parks, and playgrounds were 
obtained from the city of Philadelphia [29], with parks 
and playgrounds supplemented with manual additions 
using the Google Earth database. 

Understanding the Pennsylvania liquor licensing system 

In many ways, the PLCB and current state law treat 
alcohol outlets as undesirable facilities [30,31]. For the 
city of Philadelphia and elsewhere in Pennsylvania, the 
PLCB mandates that the premises for new or transferred 
licenses may not be within 200 feet of an existing 
licensed site and must be located at least 300 feet from 
schools, churches, hospitals, and playgrounds. The over- 
arching goal of these dispersion laws is to ensure that 
sensitive institutions, neighborhoods and their associated 
populations (e.g., children and residents) do not suffer 
the negative outcomes associated with high-intensity al- 
cohol retailing or consumption. 

In the context of privatization, these types of guide- 
lines represent a challenge. Retailers seek to maximize 
their profits, provided there is a sufficient market/ 
demand. The surest way to maximize profits is to make 
outlets (and alcohol) widely accessible and available, a 
basic tenet of retail theory [32,33]. For example, the geo- 
graphic market strategy for the global coffee chain Star- 
bucks is to completely blanket a market area, even if 
stores cannibalize one another's business [34,35]. Not 
only does this type of strategy maximize access and re- 
duce delivery and management costs, it increases foot 
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traffic for all stores in an area [34]. To a certain extent, 
dispersion ordinances limit access (and profits), effect- 
ively regularizing and thinning retail distributions, but it 
is widely recognized that some type of control is needed 
because the public health and quality of life implications 
of high intensity alcohol retailing and consumption are 
significant [2-6]. 

In this context, policy assessment requires retailer be- 
havior to be translated or interpreted in the distribution 
of alcohol outlets. It is clear then that as many outlets as 
the market will bear can be expected to emerge under 
privatization, subject to established ordinances and land 
use restrictions. Further, it is possible to estimate the 
likely distribution of alcohol outlets over the long term 
using a spatial analytical model that mimics retailer be- 
havior while imposing restrictions. The following nota- 
tion is used in this modeling framework: 

k = index of potential commercial parcels that can ac- 
commodate an alcohol outlet 

a k = benefit of allocating a license to parcel k 

r= minimum separation distance between alcohol 
outlets 

cp k = commercial parcels within stipulated restriction 
distance T of parcel k <J\d k j < T) 

Z={1 if a commercial parcel is allocated an alcohol 
outlet license otherwise 

The formal model is as follows: 

Maximize 

J2k akZk w 

Subject to 

Z /C +Z ; <1 VkjEcp k (2) 
Z k = {0,l} V/c (3) 

The objective, equation (1), corresponds to retailer be- 
havior that seeks to maximize outlet access, allocating 
licenses to as many commercial parcels as possible. 
The constraints in equation (2) prevent allocating a 
license to any two parcels that are too close to each 
other (i.e., within the minimum separation distance 
established by state ordinance). The constraints in equation 
(3) impose integer restriction decision variables: either 
a license is allocated to a parcel or it is not. 

This model allows us to examine the expected distri- 
bution of alcohol outlets in the long term under a priva- 
tized market. The analysis can be thought of as a 
simulated licensing scenario, where there are fewer con- 
trols on the number and location of alcohol retailers 
and/or outlets. The model does not explicitly assume 
that existing outlets are "grandfathered" into the priva- 
tized system. Although this may be a reality in the short 
term, where existing alcohol outlets retain their licenses, 



the licensing process is a dynamic one. Outlets (includ- 
ing restaurants, distributors and eating places) are con- 
stantly opening and closing. Over time, many of the 
current outlets will no longer exist, being replaced by 
new licenses and locations that adhere to community 
and state guidelines and associated constraints. Second, 
for the purposes of this contingency analysis, licenses 
are only allocated to parcels that are designated for com- 
mercial activity. This means that licenses can be pro- 
vided to existing big-box retailers (e.g., Sams Club), 
supermarkets, chain-pharmacies (e.g., CVS, Walgreens), 
restaurants and convenience stores (e.g., 7-11, Wawa) 
that occupy commercial space. Licenses can also be allo- 
cated to newly established retailers on commercial par- 
cels only. It is also important to note that this modeling 
approach ensures that existing community standards are 
maintained, where outlets cannot be located within 
200 feet of another licensed site and must be located at 
least 300 feet from schools, churches, hospitals, and 
playgrounds. The implications of these assumptions 
will be discussed later, as the existing distribution of 
alcohol outlets in Philadelphia is fraught with exceptions 
of all sorts. 

Results 

Figure 1 highlights the aggregate spatial distribution by 
census block of retail alcohol outlets (n = 1,964), schools 
(n = 376), parks and playgrounds (n = 122), hospitals 
(n = 39), and churches (n = 1,798) in Philadelphia. 
Clearly, the PLCB regulation stating that only one per- 
mit may be issued for every 3,000 residents in a county 
is currently not a primary consideration in Philadelphia. 
Under this guideline, only 508 licenses would be granted 
based on residential population. 

There are several general descriptive statistics asso- 
ciated with the underlying distributions represented in 
Figure 1 worth noting. First, the average spatial density 
for the city, by block, is 28.44 per square mile and 0.105 
per 1,000 feet of roadway. While neither statistic is par- 
ticularly remarkable, there are several blocks that eclipse 
800 outlets per square mile. Second, the average nearest 
neighbor distance (Euclidean) for alcohol outlets in 
Philadelphia is 404 feet. For comparative purposes, the 
average nearest neighbor distance for churches is 443 
feet and 1,370 feet for school parcels. There are 507 
church parcels in the city within 300 feet of an alcohol 
outlet. In part, these results address our first major ques- 
tion of identifying idiosyncrasies or interesting features 
associated with the existing distribution of alcohol out- 
lets in Philadelphia. This suggests the PLCB regularly 
grants exceptions to prescribed quotas and separation 
requirements between outlets and community facilities. 
Unfortunately there are no public records or published 
guidelines to these exceptions or detailed evidence as to 
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Figure 1 The Spatial Distribution of Alcohol Outlets in Philadelphia, by Census Block, 2010. 



why they occurred. Another pattern of note is the high 
density of alcohol outlets in Center City Philadelphia, 
the largest entertainment and dining district in the city. 
Approximately 12% of all Philadelphia outlets are 
located in this area, though it is less than one square- 
mile in size and represents only six-tenths of one per- 
cent of the total land area of Philadelphia. 

Figure 2 shows an expected distribution pattern by 
census block that would emerge under the privatized li- 
cense system in Philadelphia. This is obtained using the 
optimization model detailed previously. Figure 2 shows 
the number and location of alcohol outlets that would 
be possible if (1) alcohol license privatization occurred, 
(2) alcohol vendors located new outlets to maximize 
presence and availability, and (3) existing dispersion 
rules between outlets and sensitive community facilities 
were maintained. It is important to note that these 
changes would not occur immediately. Instead, the pat- 
tern represents a somewhat longer time horizon (e.g., a 
decade), where community guidelines and/or restrictions 
on outlets are fully realized for Philadelphia. One of the 



most significant differences between the observed and 
potential outlet distributions is the total number of out- 
lets possible based on the license allocation criteria. 
There were 1,964 outlets in Philadelphia in 2010. Under 
privatization, the model suggests that some 3,079 out- 
lets, representing a nearly 60% increase, would likely 
materialize. This is a dramatic difference, and the magni- 
tude in geographic coverage associated with this increase 
is evident in Figure 2. There would be a significant 
infill of outlets in South Philadelphia, portions of West 
Philadelphia, and many areas north of Center City. 
Where density is concerned, the future distribution 
would be much higher, with nearly 46 outlets per 
square mile and 0.174 per 1,000 feet of roadway. This is a 
sharp increase from the existing distribution densities in 
Philadelphia, 28.44 and 0.105, respectively. 

The major difference between the existing and poten- 
tial distribution is that none of the outlet locations in 
the future would impinge upon the 300-foot restriction 
distance to community facilities or the 200-foot restric- 
tion distance between outlets set by the PLCB. Further, 
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Figure 2 Modeled Future Distribution of Alcohol Outlets in Philadelphia Under Privatization. 



the overall reduction of outlet densities realized in 
Center City neighborhoods like Chinatown, Old City and 
Washington Square would likely help mitigate existing 
clusters of violence already present in these high density 
alcohol retailing areas [36]. In addition to representing 
expansion possibilities for PLCB licensed outlets under 
the current regulatory framework, community standards 
(i.e., distance restrictions) are more closely maintained 
because there are no exceptions to spatial proximity 
stipulations. 

One last interesting facet of this analysis is a compara- 
tive evaluation of the existing distribution of outlets 
against the stated PLCB guidelines. There are currently 
744 instances where alcohol outlets are within 300 feet 
of a parcel associated with a community facility 
(Figure 3a) and 854 alcohol outlets are within 200 feet of 
another outlet (Figure 3b). These totals do not represent 
unique sets: some outlets that are within 200 feet of each 
other are also within the 300 foot separation distance 
from community facilities and vice versa. When these 
overlaps are accounted for and all of the outlets are 



considered, 944 of the 1,964 outlets (48%) in Philadelphia 
require a variance by the PLCB (Figure 3c). That is, in 
nearly 50% of all cases the PLCB decided that outlets could 
violate the community standards pertaining to the spatial 
distribution of alcohol outlets. In other words, only about 
half of Philadelphia outlets adhere to PLCB community 
standards. 

Finally, it is important to note that when one considers 
the spatial patterns displayed in Figures 2 and 3, where 
modeled outlets are regularized but many existing out- 
lets require a variance for the dispersion ordinance, it is 
likely that the modeled tally of 3,079 outlets is conserva- 
tive, at least for the short term. Again, although new 
outlets will emerge quickly, existing outlets can be per- 
sistent, as will their grandfathered variances to PLCB 
dispersion controls. 



Discussion 

The negative social and health consequences associated 
with alcohol outlets are an important consideration for 
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law enforcement, public health, and policymakers in the 
United States, making outlets, alcohol availability, and 
their impacts on the community important research 
topics. This paper provides a new perspective, leveraging 
the power of spatial analysis to describe the existing dis- 
tribution of alcohol outlets and to estimate a scenario 
where there are fewer controls on the number and loca- 
tion of outlets in a major city grappling with 
privatization. Results reveal the existing distribution of 
licenses exhibits a number of idiosyncrasies, largely dis- 
regarding population-based quotas and often ignoring 
geographic regulations mandated by the Pennsylvania Li- 
quor Control Board. Results also suggest Philadelphia 
could accommodate a much higher number of licenses if 
privatization occurs, even if current distance restrictions 
remained and were enforced. Further, it is clear that of 
all the PLCB constraints, the 1 outlet per 3,000 people 
rule is the least realistic under privatization. It is coun- 
terintuitive and makes no economic sense for the alco- 
hol retailers. One of the major reasons Pennsylvania is 



considering privatization is to generate more tax reven- 
ues from alcohol sales. There is no reason for the state 
(or retailers) to adopt this rule, nor would it reflect the 
retail goals of market and sales maximization under 
privatization. In fact, recent evidence in the state of 
Washington, which privatized in June 2012 under Initia- 
tive 1183 (1-1183) and is encouraging a more laissez- 
faire retail system, suggests that while the price increase 
of 17% on alcohol sent some consumers across the state 
border to Oregon for their purchases [37], sales in 
Washington are way up - increasing 21% in July 2012 
when compared to 2011 [38]. a Further, 1-1183 allows for 
the state to gradually increase the number of spirits 
retailers to 1,428, relative to 328 outlets under the regu- 
lated system [39]. 

Given the recent developments in Washington and the 
continuing debate in Pennsylvania regarding privati- 
zation, our analysis also presents a number of pathways 
for exploring the implications of privatization in Phila- 
delphia and beyond. First, the basic exploratory analyses 
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suggest significant bias in the existing system with re- 
spect to PLCB guidelines limiting the proximity of out- 
lets to community facilities like schools, hospitals, 
playgrounds, and churches. Variances to policy likely 
reflect decades of dynamic urban evolution and the 
changing composition of commercial environments 
throughout the city. For example, if an alcohol outlet 
was established in 1995 outside the 300-foot restriction 
distance to its nearest church but a new church locates 
within 300-feet of the existing outlet, this would be iden- 
tified as regulatory variance. While outlet locations are 
generally more dynamic than these community facilities, 
Philadelphia has a long history and the persistence of 
historic outlets is an important consideration. For ex- 
ample, McGillin's Olde Ale House, located in Center 
City, has been operating since 1860, the year Abraham 
Lincoln was elected as president. 

A second facet of our analysis pertains to the alterna- 
tive license allocation scenario identified using the 
spatial model. The analysis suggested that 3,079 
licenses/outlets would be permissible for Philadelphia 
under current guidelines. This 56% increase is likely to 
be greeted with disdain by law enforcement, public 
health officials, and many neighborhoods and citizens 
given existing evidence regarding the negative conse- 
quences associated with greater alcohol outlet density. 
This estimate is actually a conservative one, as it 
assumes current distance restrictions between outlets 
and sensitive community facilities (and between out- 
lets and other outlets) were maintained and strictly 
enforced, and we have just shown this not to be the case 
(at least in Philadelphia). While it is impossible to pre- 
dict how many licenses would be issued in Philadelphia 
if Pennsylvania was to privatize, or if there would be a 
formal limit on the outlet count, there is the potential 
for the number of outlets to grow more than the 56% 
suggested by the modeled case. One only needs to look 
to Alberta, where privatization led to a three-fold in- 
crease in alcohol outlets in a single decade [22]. The 
state of Washington is on the same path [39]. The re- 
verse may also be true, Philadelphia could already be so 
saturated with alcohol outlets that no growth would 
occur and the number of outlets would continue to 
hover around 2,000. Regardless of the actual outcome, 
the value of this type of modeling approach is clear. Spe- 
cifically, because the location model outlined in this 
paper is flexible enough to accommodate a wide variety 
of policy restrictions and parameters, it allows policy- 
makers, public health officials, and law enforcement 
agencies to objectively evaluate potential outcomes prior 
to the implementation of new alcohol regulations, or in 
this case, a privatized state system. Thus, the type of 
insight it may offer is valuable in formulating policy, and 
over time the model could be fine-tuned to reflect likely 



outcomes based on previous experiences with regulation 
in comparable communities. 

Conclusions 

Given the context we present in this paper, there are 
two reasonable alternatives for regulating alcohol 
licenses under privatization. First, Pennsylvania could 
dismiss all regulations, allowing local and regional mar- 
kets to sort things out over time. This is the purest form 
of privatization, where the dynamics of outlet locations, 
product mix, pricing, and marketing efforts interact to 
make an outlet successful or not. Given the number and 
type of licenses that could be issued, a license to sell al- 
cohol (from corner grocers to big-box retailers) would 
be a contributing factor in profitability. The second ap- 
proach involves Pennsylvania maintaining existing (or 
some variation of) regulatory criteria for geographically 
managing the spatial distribution of alcohol outlets. 
Retaining regulations that allow officials to deny licenses 
in areas already dense with outlets is an important policy 
tool. Further, some order could be obtained when the 
state is inundated with requests for licenses after 
privatization. As noted by Pridemore and Grubesic [4], 
the ability to deny renewal applications for outlets with a 
history of regulatory or neighborhood- related problems 
is critical for maintaining community health and legal 
standards. 

From a methodological perspective, it is important to 
reiterate that one appealing aspect of the spatial method 
detailed in this paper is its flexibility in accommodating 
different parameters for evaluating licensing scenarios 
for a major urban area. If privatization in Pennsylvania 
yielded a different set of geographic regulations, where 
distances varied by outlet types (e.g., off-premise outlets 
relative to bars) and the variety of sensitive facilities 
changed (e.g., other types of facilities were added to the 
list of protected sites), the model easily accommodates 
these modifications. This is important because rather 
than evaluating the impacts of licensing policies post 
hoc, one could apply this type of modeling as a pro- 
spective, contingency-based analysis. This type of "what- 
if" modeling provides policy-makers with an objective 
tool for determining potential policy outcomes prior to 
implementation [14]. Finally, this model scales nicely. 
While we focused on a relatively localized case study of 
Philadelphia, it is possible to apply this model to a much 
larger area, such as the entire Philadelphia metropolitan 
area or all of Eastern Pennsylvania. This is an important 
consideration when evaluating policies and associated 
outcomes over large and diverse geographic areas. 

Endnotes 

a It is illegal for Pennsylvanians to purchase alcohol in 
border states (e.g., Delaware, New Jersey, etc.) and 
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transport it back to the Commonwealth for consumption 
or sale. Specifically, Section 491(2) of the Liquor Code 
prohibits any person other than the Board, a manufac- 
turer, or the holder of a sacramental wine license or of 
an importer license from possessing or transporting any 
liquor or wine within the Commonwealth of Pennsylvania 
which has not been purchased from a Pennsylvania wine 
and spirits store or a licensed limited winery [40]. Although 
there are minor exceptions for international purchases and 
some illicit market leakage to border states, legal controls 
in Pennsylvania make cross-border purchases risky for 
PA residents. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

THG and ATM designed the study and participated in drafting the 
manuscript with WAP and LPT. RW and YL helped organize the data and 
coded several of the models in Gurobi and ArcGIS. All authors have 
approved the final manuscript. 

Acknowledgements 

This material is based upon work supported by the National Science 
Foundation under Grant No. 1 154316 and 1 154324. Any opinions, findings, 
and conclusions or recommendations expressed in this material are those of 
the author(s) and do not necessarily reflect the views of the National Science 
Foundation. Portions of this work are also supported by the Health Research 
Program/CURE, Pennsylvania Department of Health. 

Author details 

Geographic Information Systems and Spatial Analysis Laboratory, College of 
Information Science and Technology, Drexel University, Philadelphia, PA 
19104, USA. 2 GeoDa Center for Geospatial Analysis and Computation, School 
of Geographical Sciences and Urban Planning, Arizona State University, 
Tempe, AZ 85287, USA. department of Criminal Justice, Indiana University, 
Bloomington, IN 47405, USA. department of Epidemiology and Biostatistics, 
School of Public Health, Drexel University, Philadelphia, PA 19102, USA. 

Received: 23 May 2012 Accepted: 17 November 2012 
Published: 21 November 2012 

References 

1. Rossow I, Norstrom T: The impact of small changes in bar closing hours 
on violence: The Norwegian experience from 18 cities. Addiction 2012. 
doi:10.1 1 1 1/j.1 360-0443.201 1.03643.x. 

2. Gruenewald PJ, Remer L: Changes in outlet densities affect violence rates. 
Alcohol Clin Exp Res 2006, 30:1 184-1 193. 

3. Livingston M: A longitudinal analysis of alcohol outlet density and 
domestic violence. Addiction 201 1, 106:919-925. 

4. Pridemore WA, Grubesic TH: Alcohol outlets and community levels of 
interpersonal violence: spatial density, outlet type, and seriousness of 
assault. J Res Crime Delinq 2012. doi:10.1 1 77/0022427810397952. 

5. Pridemore WA, Grubesic TH: A spatial analysis of the moderating 
effects of land use on the association between alcohol outlet density 
and violence in urban areas. Drug Alcohol Rev 2012. doi:1 0.1 111/ 

j.1 465-3362.201 1.00329.x. 

6. Weitzman ER, Folkman A, Folkman KL, Wechsler H: The relationship of 
alcohol outlet density to heavy and frequent drinking and drinking- 
related problems among college students at eight universities. Health 
Place 2003, 9:1-6. 

7. Treno AJ, Grube JW, Martin SE: Alcohol availability as a predictor of youth 
drinking and driving: A hierarchical analysis of survey and archival data. 

Alcohol Clin Exp Res 2003, 27:835-840. 

8. Scribner RA, MacKinnon DP, Dwyer JH: Alcohol outlet density and motor 
vehicle crashes in Los Angeles county cities. J Stud Alcohol 1994, 
55:447-453. 



9. Freisthler B, Midanik L, Gruenewald P: Alcohol outlets and child physical 
abuse and neglect: applying routine activities theory to the study of 
child maltreatment. J Stud Alcohol 2004, 65:586-592. 

10. Markowitz S, Chatterji P, Kaestner R: Estimating the impact of alcohol 
policies on youth suicides. J Ment Health Policy 2003, 6:37-46. 

1 1 . Scribner R, Cohen D, Farley T: A geographic relation between 
alcohol availability and gonorrhea rates. Sex Transm Dis 1998, 
25:544-548. 

12. Church RL, Scaparra MP, Middleton RS: Identifying critical infrastructure: 
The median and covering facility interdiction problem. Ann Assoc Am 
Geogr 2004, 94:491-502. 

13. Bevers M, Hof JG, Uresk DW, Schenbeck GL: Spatial optimization of 
prairie dog colonies for black-footed ferret recovery. Oper Res 1997, 
45:495-507. 

14. Grubesic TH, Murray AT: Methods to support policy evaluation of sex 

offender laws. Pap Reg Sci 2010, 89:669-684. 

15. Bumsted B Report: Up to $16 billion could be reaped from sale of state liquor 
store system, Pittsburgh tribune review. 201 1. Available at www. 
pittsburghlive.eom/x/pittsburghtrib/news/s_763762.html. 

16. Gruenewald PJ, Madden P, Janes K: Alcohol availability and the formal 
power and resources of state alcohol beverage control agencies. Alcohol 
Clin Exp Res 1992, 16:591-597. 

1 7. Information booklet for retail licenses. 2008. LCB-1 9. 

18. Smart C: Criminological theory: its ideology and implications concerning 
women. Brit J Sociol 1977, 28:89-100. 

19. Colon I, Cutter HSG, Jones WC: Prediction of alcoholism from alcohol 
availability, alcohol consumption and demographic data. J Stud Alcohol 
Drugs 1982, 43:1199-1213. 

20. Miller T, Snowden C, Birckmayer J, Hendrie D: Retail alcohol monopolies, 
underage drinking, and youth impaired driving deaths. Accident Anal Prey 
2006, 38:1162-1167. 

21. Campbell CA, Hahn RA, Elder R, Brewer R, Chattopadhyay S, Fielding J, 
Naimi TS, Toomey T, Lawrence B, Middleton JC, Task Force on Community 
Preventive Services: The effectiveness of limiting alcohol outlet density as 
a means of reducing excessive alcohol consumption and alcohol-related 
harms. Am J Prev Med 2009, 37:556-569. 

22. Flanagan G: Sobering result: The Alberta liquor retailing industry Ten years after 
privatization. Canadian Centre for Policy Alternatives and Parkland Institute; 
2003. http://www.policyalternatives.ca/sites/default/files/uploads/ 
publications/National_Office_Pubs/sobering_result.pdf. 

23. Stockwell T, Zhao J, Macdonald S, Vallance K, Gruenewald P, Ponicki W, 
Holder H, Treno A: Impact on alcohol-related mortality of a rapid rise in 
the density of private liquor outlets in British Columbia: a local area 
multi-level analysis. Addiction 201 1, 106:768-776. 

24. Mart S, Simon M: Control state politics: Big Alcohol's attempt to dismantle 
regulation state by state. Marin Institute Report; 2010. http://alcoholjustice. 
org/images/stories/pdfs/controlstate_report_final.pdf. 

25. United States Census Bureau: 2010. Available at http://www.census.gov. 

26. Cromley EK, McLafferty S: GIS and public health. New York: Wiley; 201 1 . 

27. City of Philadelphia: Parcel and land Use data. 201 1 . Available at http://www. 
pasda.psu.edu/. 

28. ESRI: Business points. 2010. Available at http://www.esri.com/data/esri_data/ 
business.html. 

29. City of Philadelphia: School locations, public parks and playgrounds. 2010. 
Available at http://citymaps.phila.gov/map/default.aspx. 

30. Murray AT, Church RL, Gerrard RA, Tsui WS: Impact models for siting 
undesirable facilities. Pap Reg Sci 1998, 77:19-36. 

31. Church RL, Murray AT: Business site selection, location analysis and GIS. New 
York: Wiley; 2009. 

32. Current JR, Storbeck JE: A multiobjective approach to design franchise 
outlet networks. J Oper Res Soc 1 994, 45:71-81 . 

33. Drezner T: Cannabalization in a competitive environment. Int Reg Sci Rev 

2011,34:306-322. 

34. Holmes S: Planet Starbucks, Business week 2002. Available at: http://tinyurl. 
com/9cv47h9. 

35. Daniels C: Mr. Coffee, Fortune. 2003. Available at: http://tinyurl.com/9loyxnb. 

36. Grubesic TH, Philip-Tabb L, Pridemore WA: Alcohol outlets and assaultive 
violence in philadlephia, Proceedings of the URISA GIS and Public Health 
Conference.; 2011. http://tinyurl.com/bozma62. 

37. Millman J, Esterl M: Liquor buyers cross state line. Wall St J 2012, Available 
at: http://tinyurl.com/8kk9yxv. 



Grubesic et al. BMC Public Health 2012, 12:1015 
http://www.biomedcentral.eom/1 471-2458/1 2/1015 



Page 10 of 10 



38. Robinson J: Newly private liquor soles rise in wash. Despite price hike. 
Northwest News Network; 2012. Available at: http://www.nwpr.org/post/ 
newly-private-liquor-sales-rise-wash-despite-price-hike. 

39. Gilroy L, Washington State Approves Privatization of State Liquor Monopoly: 
Other states may follow, Reason Foundation. 2012. Available at: http:// 
reason.org/news/show/washington-liquor-privatization. 

40. Lutcavage JP: Personal correspondence. Pennsylvania Liquor Control 
Board; 2009. 



doi:1 0.1 1 86/1 471 -2458-1 2-1 01 5 

Cite this article as: Grubesic et al.: Alcohol beverage control, 
privatization and the geographic distribution of alcohol outlets. BMC 

Public Health 2012 12:1015. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at (^\ RiftMM i rpntral 

www.biomedcentral.com/submit \^ ™omea centra I 



